Pervanadate mimics IFNgamma-mediated induction of ICAM-1 expression via activation of STAT proteins.
Differential expression of intercellular adhesion molecule-1 (ICAM-1) in the epidermis plays a critical role in the regulation of cutaneous inflammation, immunologic reactions, and tissue repair. Transcriptional upregulation of ICAM-1 in response to interferon-gamma (IFNgamma) occurs through a palindromic response element pIgammaRE. pIgammaRE is homologous to IFNgamma-activated sequences, which bind to tyrosine phosphorylated members of the transcription factor family known as signal transducers and activators of transcription (STAT). The importance of tyrosine phosphorylation events in the STAT pathway led us to investigate the effect of the protein tyrosine phosphatase inhibitor, pervanadate, on ICAM-1 expression. We show that treatment of A431 cells and human keratinocytes with pervanadate stimulates protein complex formation on pIgammaRE in a time- and concentration-dependent manner. As demonstrated by mobility supershift assays, the pervanadate-stimulated complex is similar to the IFNgamma-stimulated complex and contains Stat1. Pervanadate treatment also led to an increase in overall protein tyrosine phosphorylation and phosphorylation of Stat1, as well as the subsequent increase in ICAM-1 mRNA and cell surface protein levels. These data show that pervanadate can mimic each step in the IFNgamma-mediated pathway leading to ICAM-1 expression, demonstrate the ability of a pharmacologic agent to bypass the standard cytokine-receptor interaction required for increased ICAM-1 expression, and emphasize the importance of protein tyrosine phosphatases and protein tyrosine kinases in mediating inflammatory responses in the skin.